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ABSTRACT 

PURPOSE: To improve charging and discharging cycle characteristic by making LiNiO(sub 2) powder, 
which is a main component of a positive active material, contain one element selected from a prescribed 
metal group on at least the surface and coating the surface of the powder with the element layer with 
higher concentration. 

CONSTITUTION: A negative electrode contains a compound which can absorb and desorb lithium ion 
and a positive electrode contains a positive active material consisting of mainly LiNiO(sub 2). The 
LiNiO(sub 2) powder bears at least one element selected from groups of alkali metals except Li, alkaline 
earth metals, transition metals except Ni, group III, IV, V elements, and chalcogen elements on at least 
the surface. The surface of the LiNiO(sub 2) is coated with a layer with higher concentration than that of 
the inner side. An insulating body 2 is put in the bottom part of a bottom-having container 1 , an 
electrode unit 3 produced by laminating a negative electrode 4, a separator 5, and a negative electrode 6 
in this order and is so stored in the container 1 as to position the negative electrode 6 outside of the 
stripe pattern. By using the LiNiO(sub 2), the stability of the crystal structure can be improved and ion 
exchange reaction can be suppressed. 
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nX\^^^Ztf)mm^iiXtz., i^tc. bUEL i N i O2 » 
*0«®;6>6^$*r^lCi:5j^*D7t;^ (T/W^ :=^!> A) 

V>r ^;!i>*9;5>^oybo $e>{-. #e>iX5tL i N i O2 

[0 0 4 6] nhtlfzMM&MXMmf)mt>tlfzL i N 

i 02 n^i:iEmm^wt Lxm^itiy.^. mmmit 

[ 0 0 4 7 J (IIJgt?!l 4 ) [N i 

(OH) 2 ] t-A<.mi\:V^i7J^ (Li OH) t^it^4 

^(Si2Br5)<h^Li:Ni:Si (O'^Jl^lt^^ 
1:1:0. 0 SiC/^-S J: plCgfi-g-L. %m^X-t^\C 

7 0 Ot:(Dfaa[T'5^rBmMS^^TofCo ^(DXO 
0 tim(0^-{mm\iL i N i O2 ^M^^^Ltz^ #e> 

L i N i O2 ^^^ffii::iBV>r^-r^S^^^^® 

;0^e5O. 5 nmi^J.±(D\Hm^)t^l^X^\^\ i?$0. 1 

-0. 5Mmo^isigap®^^l5?g^$nrv>snt;iS5|^$ 
[0 0 4 8] nhtitzmf&&mxsmmt>titcL \ n 

[0 0 4 9] mmm s ) yf^mit^ ^^^ji^m [n i 
(OH) 2 ] tyf^mitv^^j>^ (L i OH) tvi^mv 

f-^A (L i 3 PO4 ) i:<£:L i : N i : PCO^/wit;^^ 
1:1:0. 0 5(C/^6<fc5t-Ba^L. 



^g^L^^. 1 0 0-20 o*t:(^?affi-CM 

mm^y^. 7 QQx:(Dimx5mmMmi:n^tco 

^Sl^I 0 nm<D]} l^miAh i N i O2 ^M^-^f^i. 

tco L i N i 02 m^mm\c^^^x V 

tmm^ho. b nm£i±(D\^mc^mi^xm\^\ 
0. 1-0. 5 ^m(Dmm&mifmf&^tix\i^^ztif^ 

[0 0 5 0] '^htifz^^&mx^mmt>nfzL \ n 
i 02 m^^iEm^^wt Lrfflv>fcj^^, mmm^ t 

^±XfZo 

[0 0 5 1 1 *i?^t:^!y^/H»^ [N i 

(OH) 2 ] ^TKKfty^^^A (L i OH) ^^Ki;^ 

(L i 2 SO4 • H2 O) <^^L i : N i : StT)^ 
/Uit/iU : 1 : 0. 0 SiwTl^^J: ^iCgB-g-L, mm^X 

+mci^^Litn. mmn.m^. 4 5o-5oo't:<7>ia 

g-ciB^F^i^^^L. 7 oox:<Dumxsm?^^.^m^n 

0 umtomnwiML i n 1 02 n^^^^ 

^LtZo nbtifz^^!^^:^-'y:^m^^^mcX^W\ 

^Lfco 't(D'^^^ L i N i 02 m^mm^i^^'xmn 

ISSO. 1-0. 5 mn<DMmAm^Mf&^tlX\^>^Z 

ttmm^^tifz. ^bic. nhtitzL in io^ *a^(D 

[0 0 5 2] '^btifzMm^mxmmt>mt> fifth \ n 
i 02 m^^iEm^<^wt Lxm\^^fz^m. mmm^ t 
mmxm^i^ \.tzm 1 \c^i-\HW\m^yKmm^i6:'mm^m 

[00 53] (^JE««J7) L i N i O2 «&*^ffig?-^i^ 

[Mn (NO3 ) 2 ] ^^Mn : N i (D'^/\yitt^ 

1 : 2 oi;i/^SJ:5lc:sa'g^L. fL^^icr+^^lcjii'g'LTt 
g^^^fflt*. 2 5 0-4 0 o^tcotaffiTi^fp^^^ia 

^Wl'^LtZo ^<Ol^^. ^^i^Wi^l 0 AimC7)L i N i O 

2^Mmm\^m^x-ry:^ym&t)mmf)^bo, sum 

^±<Dp^U\^\tmLXM^\ m^O. 1-0. 5um(r> 

mmmm-^w^^^tix^^^^zttmrn^titz, 

#JbixfcL i N i O2 *&*<^afflg^c. cmM^iSXXf 
lt«ffia«rTf5«3(;i7j^-f-o 

[0 0 5 4] nhtitzMn&mxmmmi^tifzL \ 
i O2 »*^iE®f£-i^wt Lrffii^fc^^. mmmi t 

[0 0 5 5] mmms) yi^mit^^-y^^i^n^ in\ 
(OH) 2 ] ^TKg^fby^'^'A (L i OH) tyKmit=^ 

/Vl^h [Co (OH) 2 ] i : N i : Co<D^yV 
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f^^L. 8 0 0-9 0 ot:o?a^-e5^ra#!i^s^ffo 

OW-i^W^ Mm60=i/</Vh«tJ[IDL i N i O2 *&*Sr 
fi'J^Lito L i N i O2 ^&*^ffi^C*5\/^T=I 

/S^O. 1-0. 5 nm(DM^^Mtm^^tlX 

[0 0 5 6] '^^htitcn^mm'vmm^mt>nrzL i n 

[0 0 5 7] {mmm9) ^mit^y^^y^^ [n i 
(OH) 2] tAmitv^^j>^ (Li OH) tT^mim 

[F e (OH) 3 ] t^L \ : N i : F eCO^/UltidS 

1:1:0. 0 Sid J: 5(^12-^ ?L^t::T+5>[- 

Ltzm. mmnm^. 5 0 ox:(Dimx^ 1 ^Mfti^ 

7 0 Ot^^OfjaaT^SNpraiSi^liS^tToySio rcDj:9 

0 lim<D^mML i N i O2 ^^^^-g-^L/Co f^tbfc 

L i N i O2 ®7K^ffi^c^3v^r«^jg«;^5^®;i^e> 

0. 5 nmi^±.(Dp^Mi^)t^LXM^\ W-^O. 1- 

yto -^fz. mmh i n i 02 )i!&*(7)«ffid^b^$*f^(c 

3 {zfr-to 

[0 0 5 8] nbtitLM^&sxmmmt>titzL l N 

1 02 m^^iEmmm«t i^xm^tz^.^. mmmit 

[0 0 5 9] mmmio) *ss{kr:^s/^/Hia^ [n i 

(OH) 2 ] tyi^mit])'f-^M^ (L i OH) 

fp' [Z n (OH) 2 ] i : N i : Z n C^^/Ht;65 

1:1:0. 0 5(C7i6J:5(-gB-g^L. IL6js(cr+5>l- 

i^g-g^Lfcim. 1 0 0-2 0 ot:(7)faa^rM 

^ffUt^i^L. 7 0 ot:co?a^T5P^p^|??i^s^^To/co 

i^n^. 1 0 ti mcDm^mM l i n i 02 a^^'&fiK u 

/to ^^7^^'^. L i N i 02 *&**ffltc:^ov^rffi^&ss 

;i>5^B56^bO. 5 Mmi^±cortS|5t-it$fitLTii5i'\ 

0. 1-0. 5 ^im<Dmm^mibmf&^tix\^'^^:itiii 



mm^tifzo ^#^ixytL i N i O2 *&^COa* 

[0 0 6 0] #f5tiycigSS®T'^®/65S^:btufcL i N 

i 02 m^isEmm^mt i^xm^tz^j.^. mmmi t 

^^iXfZo 

10 0 6 1 ] mmmii) Ti^mt^^y^^^i&mLN i 

(OH) 2 ] ^*S?{t:y^!>A (L i OH) tmm:^'J 

l^A [Ga2 (SO4 ) 3 ] ^^L i : N i : Ga<7)^ 
/WM:;65 1 : 1 : 0. 0 5 ic/^^ J: 9 (dgfi^ L. IL^ICT 

+5^tcii'g^Lfcm> 5 0 0-5 5 0t:coi& 

0 um<D:itfV ^AWiML i N i Og 
^Wl'&LfZo ^O^^. L i N i O2 »*^tS{-*SV>T 

;^/y »^Aiig/Si5^®/i)^bo. 5 n mi.y.±<D^mc\t^L 

TiSVN, m^O. 1-0. 5 MmOiSjgS®;65?^fiJc$i% 

[0 0 6 2] mbtiitmM&mxmmf)mt>tiith i n 

i O2 '^^^lEmmmnt Lxm\^^fz}^m. mmmi t 
mmxmmy^tzm i \c^'tJF]WiMw^mm:^iikmm.^m 

^^LXtz. 

[00 6 3] immm 1 2 ) *s?{t:^ cn i 

(OH) 2 ] ty^mitV^^J^ (L i OH) tyy^^m 
f-l^A (L i2 B4 O7 ) ([r;!KK^l:r>'W^^'^^A [A 1 

(OH) 3 ] <!:*rL i OH : N i (OH) 2 -Li^B 
4 O7 : A 1 (OH) 3 (7)^/Ht/6U : 1 : 0. 0 2: 

0. o3{zf^^xo\:^m'^i^. %m^x-^^{zu^Lfz 
fj::i^^(Di}m^m^mm^^^ zt\zx^ -^^m^i^ i 

0 tim<D:^^^m • ryU^:=^i?Ai^JPL i N i O2 

pj:^laco ^(^^S;^, l i n i 02 

y.±(D\Hm^}A:m,LXm^\ m^O. l-O. 5MmC0 

iBL i N i O2 nM<D^m:^^hm^i^\^\:iM.^mw7tm 

it^^rSy^Lfcir^. m2(D^^D\Z7r^'t^^\cm 

t^^fz. ^^l::. #etbfcL i N i O2 *&*Oa|fifi 
cm^^^X,XI)A:^^m^Tl^n3\Z7^'to 

10 0 6 4] %hfifznm&mx^mmt>fifz l i n 

1 02 m^^iEm^^'^t Lxm^^fz)>x^. mmmi t 

^^Xfz, 
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[00 6 5] (mmmi3) ;dcg&^b^5/>iryu»* en i 
(OH) 2] tyi^mtV^^J^K (Li OH) tT^mtr 

/U^-i^A [A 1 (OH) 3] t7i^mit=^y</i-h [Co 
(OH) 2 ] t^L i OH : N i (OH) 2 : A 1 (O 
H) 3 : Co (OH) 2 (D^^^itf>^l : 1 : 0. 02 : 

mm^m^. 300 x:(du&'c 1 mmn 7 0 

r/^^::::'^A • /^/U h j^;^jn L i N i Og ^^^^-^^L 
tZa -^rO^S. L i N i O2 l&^^ffitCiBI/^rT/l'^::^ 
(D{^^{Zit^LX^i\ m^O. 1-0. 5Mm(;)i§S 
tlfcL i N i O2 *&*<Oatt;g$, c $ *5 J: O^lt^ 
[0 0 6 6] #^*xfci^S^®-C^®;65at:>ix/c:L i N 

i 02 i^M^iEmm^Kt l.xm\^^■ft^^^. mmmi t 

[0 0 6 7] mmmi 4) yi^mit^^-y^/v^^ Li^i 
(OH) 2 ] <t7KS^^l:U^!J^A (L iOH) i:7K^ft:r 

[A 1 (OH) 3 ] «lr7K®^{b:^ [F e (O 
H)3],t:$rLi:Ni:Al:Fe (7)^;Uit56^ 1 : 
1 : 0. 0 5JC?iSJ:5{-SE-&L. ILi^£tCX+5>lC?g-& 

i^tzm. mm^M'p. 1 00-^2 oot:£D?as-cm^ 

i^j^L. 7 0 Ot:<7)?^-C5B$ffif!:^ilSrfToyho z<o 

Si 0 MniOr/V^^!>A • g^jfeSPL i N i O2 

aySL/Co L i N i 02*&*^E(C4oV^TT 

/W^r:.>Aj8S^oJ:Ot^SS;6S^®35>(b0. 5 M ra«± 

(D^UiZit^LXM^K l^^O. 1—0. SMinCDigS 

n/tL i N i O2 »*C0attS$. ctt5$*3<J:U?it^ 

[0 0 6 8] nhtifzMm&^xmm'^mt>tirzL i n 
i 02 mM^iEmm^mt {.xm^tzj^x^. mmmit 

^^XfZo 

[0 0 6 9] immmi 5) 7i(.mt:=-y^/^mM in i 

(OH) 2 ] tT^miVJ^^J^ (L i OH • H2 O) t 

7\(.mitrji^^=:.^M. [Ai (OH) 3] tmm^y:ff> 

[Mn (NO3 ) 2] <t i : N i : A 1 : Mn(7)^ 
/Wit^U : 1 : 0. 0 2:0. 0 3 J: 5 t^ia-g' 

Ulster H-^^ic^i-g^L/c:^. Sg^^se^p. 3 0 0t: 
0#Ba^SpL. 4 0 0 — 5 0 ot:oias-ei B# 
P^i^f^L. ^bi::7 0 0t:(7>ms-e5^lffl^^iis^fto 



i N i O2 t^Mi:^f&Lito #e>^xfc^^ifeSr:t-S^a: 
m^^5^^fe(cj: »9ilJSLfco L i N i O2 *& 

m^mc^^^xr/\^^=^^J>^&&^XXJ^'r>:^:ym&t)^ 
mmt^hO, 5 um&.±(Dp^mclt1gt\^X^\^\ 
0. 1-0. 5 nm(DMm^m'^*^JfM^tix\^^:itt}^' 

mm^titz^ i#fjti.ybL i N i O2 3e&*<^atti 

[0 0 7 0] #P>ttfcii5g«®-C^ffi:dSSt)nfcL i N 

i O2 i^^^iEmf^^Kt Lxm^fz^y.^. mmm 1 1 

^±XtZo 

[0 0 7 1 ] l e ) TKSg^l::^- :y [N i 

(OH) 2 ] <b7k^fby^^A (L i OH • H2 O) <h 
*Sg<b3/VWh [Co (OH) 2 ] tJi^mim [Fe 
(OH)3]^rSrLi:Ni:Co:Fe (^^/HtJ&5 
1:1:0. 02:0. 0 3 (C/^ S J: 5 f-gE-^ ILI^^ 

imrmnL. 7oox:'^9 0QX:<Dm.&x5mmm^ 

Zt{ZX^^i^U"^l 0 titrKOm • =3/^yW[s^^DL i N 
i O2 id^^^^Lito ^lbt^yb^^^^^:t->^a:m^ 

^^m\cx^m^\^ito L i N i 02 3t&*^ 

Elc::JoV >T©^?gS:JB J: t/:^ y^yu h m^^^mm:^^h 0 . 5 
/imi^±<Of^la5l;iiti!?L'Cigl/>. J^^O. 1-0. 5m 

m(Di!im^mtm^^ixx\*^^zttmm^ntzo 

\Z^ nhtitzL i N i O2 *a*(Dattfi$. cttS$:}a 
[0 0 7 2] #f>tU)t;SSSl-C-Sffi:^)5S:b:}xfcL i N 

h^tLXfZo 

[0 0 7 3] (HJSWl 7) L i N i O2 »*7K^ffiS? 

^>';^y [Mn (NO3 ) 2 ] ti\<^m\L^^<^^V [Co 
(OH) 2 ] t^Un : C o : N i (O^yl'it>65 0. 5 : 
0. 5 : 2 0lc?S-5J:5(-ga^L. ?L«*t:iT+^>tcfl^ 
Lfc^. ®&^^Sft^>. 2 5 0-5 oo\:cDmar*msii 

{^^L. 7 0 0-9 0 0t:(0?aST'5^rHlf^^:a^^tTo 
fZo #bttfc^^ife^^-i^^a^^)tffiJ-J:'9aiiSL 
fc. ^eojfe*. ¥^»S1 0 /xm(7>L i N i O2 

0. ^ iimik}L<Dp^n\^)AM\^xm\^\ m^Q. 1-- 

0. 5 MmOii5Sa[Ji;65?i?^$ixrv>§r t;d5?feS&$:h. 
fco $e>l-, #e>:fxfcL i N i O2 *a^<7)attg$, c 

[0 0 7 4] nhMz^m&mx^mmt>Mz l i n 
i 02 m^^^mmm^t uxfflu^yt^^, %mm \ t 

[0 0 7 5] (glJfiW 1 8) TKK^k^y'iryW©* [N i 
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(OH) 2 ] tyi^mitV^i7A (L i OH • Ha O) t 

7K^^br/u^x.r>A [Ai (OH) 3] tmm-^y:^> 

[Mn (NO3 ) 2] t^L i : N i : Co : A 1 : M 
nC0^/Wit^5 1:1:0. 02:0. 0 2\Cfj:^^o^^ 

sa^L. %mcx+ii^\m^Ltzm. mm^m^. 30 

A ■ ^i^:^ymwL i N i O2 ^^^^f&LtZo nbti 

«S5LriaV\ 0. 1-0. 5 M mOi^SSS/^^m 
^nri/^-Sr ^^^a^^ttfco ^fz. gilELiNiOa 

mhMzL i N i O2 )6&5K<7)aWfiS. c««^ 

10 0 7 61 1#btl.fcigSlS^r*^B;65gt5nycL i N 
i O2 *&**iE«ffi«!i'K<t LTfflv>/cJ^^. 1 . 

[0 0 7 71 mmmi9. 2o)m:mm2. ^tmm 

(dbr-^^Ly^L i N i O2 »*Sr^ix-?tuS^fp. ^ 

taT*6:^)^^r«TOulLfCo rtbib<OL i N i O2 *&*^iE 



[00 7 81 (Itg^^^J 1 ) ii^mt=^ y [N i 

(OH) 2 ] tii^mt')^^^ (L i OH) <b^L i : 
N i 1 : 1 {d/^S J; 5 tcia-g^L. ?L»fc:T+ 

5>(-f^^ufc^. g^^^je^^. 7 0 ot:(DM^-e5^p«^ 

setyto L i N i 02 mm^-^fixy^^^::. 

ttmm^tifzo mbtitzL i n i 02 

[0 0 7 91 ^fb^fcL i N i O2 B^^:jEmfi^Wt 

nmmy^mmiLi^kmm^m^^xfz. 
(it^m 2 ) itmi 1 1 mm\c lx^^ l/c l i n i o 

i O2 n^^^jEmmmnt Lr^i^yci^^. uss^i 1 ^ 
[0 0 8 01 nhtiitm/nmi^i sidxv^fttgtm^(D 

4 0 0mAXfr<>fzm. ^h\C4. lV(D'&W±Xh- 
^;W3B#Pflm\ 3, OV^TM 0 0mA<?5S:8gr*i*« 
f-S^T'^fliU. 3. 0 V^TM 0 OmA^T^Uffi-e^!*!; 

i-^^mm^m^^L'n\^\ V}m^m\cMLX8o%]& 
rLtzmo)-^-^ ^/i^^^m'&i.fzo ^(o^^^rm^iS 

[0 0 8 1 1 

IS31 
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a ^ ^ ^ 
(nm) 


c *4 ^ 

(n m) 


It £ S ^ 






0. 288 


1. 4 1 7 


0. 862 


1000 


mm2 


0. 289 


1. 423 


0. 674 


1000 


m^m 


0. 289 


1. 4 18 


0. 7 32 


1000 




0. 290 


1. 421 


0. 788 


850 


mm 5 


0. 287 


1. 422 


1. 012 


800 




0. 286 


1. 419 


1. 204 


850 




0. 289 


1. 420 


0. 665 


950 




0. 286 


1. 422 


0. 637 


1000 




0, 289 


1, 420 


0. 678 


900 




0. 289 


1. 4 17 


0. 728 


900 


^mn 


0. 290 


1. 416 


0. 931 


850 




0, 291 


1. 418 


0. 629 


950 


mmmu 


0. 287 


1. 421 


1. 004 


1000 




0. 290 


1, 419 


0. 862 


950 




0. 289 


1. 420 


0. 754 


850 




0. 28 9 


1. 423 


0. 953 


900 




0, 291 


. 1. 422 


0. 813 


900 




0. 290 


1. 421 


0. 83 2 


850 


mm 


0, 288 


1. 419 


0. 617 


500 



mWk 3 t^hmht^-t^^x. 0 iwUffifij 1-18 (D^im^ 
zL^mmt. itiswico-gcmfflncit-iri^^^yuiRptt 

[0 0 8 2] X. wmw--^. 19.2 o^oj:i;^lti* 

^ji. 2a>#^*^^sr^^:m«l^col^T. %wk4, iv 

*X?^mit4 0 OmA-etrofc^, $btC4. \\ (D% 
miS-C h--^yV3^rB^fTl/\ 3. OV^TMOOmAf^ 
mSt'C*^m*t'S*T*3fEllL. 3. OV^XMOOraACO 

[0 0 8 3] mAt^h'^h'b^fiX,b\^. imm(r>^im 

y^zjmmt'm^m'i . s-c-^/jJcl/cl i n i 
picHtjis^L i N i O2 l&^^-tttm^^'f^. ^?ar* 

mt>titcL i N i O2 n-M\m^Bmm^*^^'&\^. ^scs 

[0 0 8 4] -ntc^tL. It^^j 1 (7)^7K^j^:i»:m?& 



4^. 



1 1 

[0 0 8 5] 

«Ftt(Dffitvfc^7K^JS-»:m?&«rS«-r 5 :i t i>^xt 

m2] Tt^^mmmtL in lo^ m^(oii^^'&i^t 
m3]Mmmis 3> 9. 12. i sx^j&^^tiitL 

m4] mmmi--s. 19. 2Ojoj:i/jt$s0ijK 2 
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[Hi] 



[112] 




[113] 
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JP H08-138670 { translation- in -part ) 

"NON- AQUEOUS SOLVENT SECONDARY BATTERY" 

[0022] 

In view of the above, it is preferable that the 
heterogeneous element compound contains at least one element 
listed in Table 1 and Table 2 as shown above. It is 
particularly preferable in view of attaining simplicity in 
composing and achieving the aforementioned effective that, 
assuming the electronegativity of the element to add is Em and 
the electronegativity of oxygen is Eq, a value of Ae between 
Em and Eq is expressed as 0 . 5 ^ Ae ^2.8 when the 
electronegativity scales of Pauling is used. As such metals 
to add, Na is selected from alkaline metals; Mg is selected 
from alkaline eeorth metals; Mn, Fe, Co and Zn are selected 
from transition metals; B, Al and Ga are selected from 
elements of Group III; Si, Ge coid Sn are selected from 
elements of Group IV; P is selected from elements of Group V; 
and S is selected from chalcogens . These elements can be used 
singly or in combination of two or more. 



